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EXECUTIVE SUMMARY

Long-term monitoring of the Sediment and Surface Water Operable Unit of Soldier Creek at
Tinker Air Force Base is conducted in response to the signed Record of Decision (ROD),
dated September, 1993. The focus of the monitoring program is to evaluate sediment and
surface water contamination from the Soldier Creek Sediment and Surface Water Operable
Unit.

This report summarizes findings from the third year of long-term monitoring. The first year
of monitoring is presented in the Final Quarterly Monitoring Annual Report (WCFS, 1997a).
The second year of monitoring is presented in the Draft Second Year Quarterly Monitoring
Report (WCES, 1997b). The third year of long-term monitoring occurred in January and
July 1997, During the third year of monitoring, a total of 74 sediment and 29 surface water
samples were collected from East and West Soldier Creeks and a sample location on
Tributary B. Surface water samples were collected prior to sediment sampling. Sediment
samples were collected at three intervals from 0-6 inches, 6-12 inches and 3-5 feet below
ground surface (bgs). When refusal of the sampling device occurred prior to 5 feet bgs. a

sediment sample was typically collected from the bottom one foot interval of the boring.

Samples were analyzed for volatile organics, semi-volatile organics, metals, polychlorinated
biphenyl's (PCBs). and pesticides.  Surface water samples were also analvzed for the
following wet chemistry parameters: alkalinity, chemical oxygen demand, hardness, total
dissolved solids, total organic carbon, total suspended solids, chloride, and sulfate. Surface
water and sediment samples from 0-6 inches bgs were analyzed for hexavalent chromium.
Surface water measurements performed in the field included temperature, pH. conductivity,

dissolved oxygen, and flow.

An cvaluation of risks associated with Soldier Creck surface water and sediments was
previously performed by B&V in the Baseline Health Risk Assessment (BHRA)
(B&V. 19934). Human Health Risk Assessments | & I (HHRA T & 1) (WCFS. 1997a and b)
were performed for the first and second years of long-term monitoring.  As part of this
project. the Human Health Risk Assessment I (HHRA 1II) was performed to provide
updated information on potential current and future risks based on current surface water and

dtmker do26 annualapt annldttdoc w999
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sediment contaminant levels, compare the results with those of the HHRA T 'and HHRA I to
sce if the previous conclusions are still valid, and develop updated cleanup goals that arc

protective of the human populations.

Screening criteria were based on exposure factors developed by the BHRA for human health
under the RI/FS. and the HHRA [ Analytc concentrations detected in sediment and surface
water were screened against these screening criteria.  Unacceptable  exposures  were

determined based on the following criteria:

. Contaminant concentrations in sediment or surface water exceeding health

. . . -~ 1
levels based on an excess lifetime cancer risk of 10

° Contaminant concentrations in sediment or surface water with non-

carcinogenic hazard indices (HIs) greater than 1.0

Contaminant concentrations detected in the 107 to 10 range may potentially indicate an

unacceptable exposure level and were also evaluated.

Surface water analyte concentrations from the third year of monitoring did not exceced any of
the screening criteria set forth in the BHRA and the HHRA [

Sediment analyte concentrations from the third year of monitoring did not exceed the 1o
screening criteria set forth in the BHRA and the HHRA [. However., the HHRA'I
noncarcinogenic hazard screening criteria for aroclor 1254 was exceeded at one location in

scgment QW03 on West Soldier Creek.

BHRA 10 screening criteria were exceeded by five semivolatile (SVOCs) classified as
polvaromatic hvdrocarbons (PAHs). These include benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)luoranthene, benzo(a)pyrene, and chrysene.  HHRA 1 107"
screening criteria were exceeded by three PAHs benzo(a)pyrene. benzo(b)fluoranthene, and
dibenz(a.hanthracene. HHRA 1107 screening criteria were exceeded by benzo(a)pyrene in
sediment samples. Based on the ROD. exceedance of these 107 and 10™ screening criteria

may potentially indicate a need to evaluate 1f the exposure i1s unacceptable.
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The results of the risk characterization indicate that for all scenarios. potential cancer risks
arc below or within the USEPA advisory range of 107 to 10" and the USEPA
noncarcinogenic health hazard of 1.0. These results indicate that exposure to surface water
and sediments in West and East Soldier Creeks i1s not likely to result in an unacceptable
cancer risk or noncarcinogenic hazard for any on-base or off-base populations under current

or future stream use conditions.

The results of the HHRA Il were compared to those from the two previous HHRAs (1997 a
and b). In general, no dramatic changes between the first two HHRAs and the HHRA II
were identified as part of a trend analysis. Therefore, no definitive statement can be made
regarding trends at East and West Soldier Crecks based on these results. Although the Area 4
(off-base East Soldier Creek) cancer risks show a steady decline from HHRA [ to HHRA III.
The differences in estimated noncarcinogenic adverse health effects and carcinogenic risks
are due to changes in contaminant concentrations and chemicals which were detected in the
sediments and surface water. These differences arc cxpected because the stream is a dynamic
system affected by such factors as precipitation levels.  Effluent outfall flow and

concentrations also impact the dynamics of the strecam system.

Despite slight differences in approach between the HHRAs and the BHRA. all risk
assessments have concluded that there are no unacceptable cancer risks or non-carcinogenic
hazards associated with exposure to East or West Soldier Creeks for any on-base or off-base
populations, under current of future stream use conditions. Thus no remedial action appears

to be warranted based on risks to human health.
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1.0
INTRODUCTION

1.1 PURPOSE OF REPORT

This work was performed under Contract No. F34650-93-D-0109, Orders 5014 and 5025
between Tinker AFB and WCFES. The third year of long-term monitoring was performed on
a semi-annual basis, and occurred in January and July 1997. This report describes the
sampling methods. analytical results, and conclusions of the third year of long-term

monitoring.

Results of the first year of quarterly monitoring is presented in the Final Quarterly
Monitoring Annual Report (WCFS, 1997a). Results of the second year of quarterly
monitoring is presented in the Draft Second Year Quarterly Monitoring Report (WCFS.
1997h).

1.2 REGULATORY BASIS

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
of 1980 and the Superfund Amendments and Reauthorization Act (SARA) of 1986
established the Defense Environmental Restoration Program (DERP) for the U.S. Department
of Defense (DoD) to clean up past hazardous waste disposal and spill sites nationwide. In
1980, the United States Air Force (USAF) began implementing the DoD Installation
Restoration Program (IRP). The IRP is designed to identify and evaluate suspected problems
associated with past hazardous waste management practices. including impacts on human

health and the environment.

Two sites located within Tinker AFB. Building 3001 and Soldier Creek. were listed on the
CERCLA National Priority List (NPL) in 1987. Tinker AFB. EPA Region VI and the
Oklahoma State Department of Health (OSDH) signed a Federal Facilities Agreement (FFA)
(Administrative Docket Number NPL-U3-2-27) under Section 120 CERCLA in December
1988.  The intent of this agrecement is to ensure that past and present activities of
Tinker AFBs NPL sites arc thoroughly investigated and appropriately remediated to protect

the public health. welfare. and the environment.
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Long-term Monitoring of the Sediment and Surface Water Operable Unit of Soldier Creek at
Tinker Air Force Base (Tinker AFB) was conducted in response to the signed Record of

Decision (ROD). dated September, 1993.
1.3 INVESTIGATION SCOPE AND OBJECTIVES

The focus of this monitoring program is sediment and surface water contamination from the
Soldier Creek Sediment and Surface Water Operable Unit (Ut ) from the headwaters of East
and West Soldier Creeks to Interstate Highway 40 (1-40). The Soldier Creek OU is located
in the northeast portion of Tinker AFB and was identified in the ROD as a potential threat to
human health and the environment. The objective of long-term monitoring is to evaluate
analytical results of sediment and surface water samples for exceedance of health based
cleanup goals developed during the Bascline Health Risk Assessment (BHRA) (B&V.,
1993a). and reported in the ROD (B&V, 1993b).

1.4 REPORT ORGANIZATION

This report describes the results of the third year of long-term monitoring of the Soldier

Creek OU.

Section 1 is the introduction describing the purpose of this report. the regulatory basis

of the study, and the objectives and scope of the monitoring program

Section 2 describes Tinker AFB and the project site. This section also summarizes

site history and previous investigations

Section 3 describes sampling methods used during quarterly monitoring of sediments

and surface water

Section 4 contains a brief summary of the Human Health Risk Assessment [l

presented in Appendix A

Section 5 contains a review and discussion of sampling results and analyvtical

exceedances of screening criteria

d: tinker do26 annual rptannldtt doc 9 99 |
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Section 6 presents conclusions from the third year of long-term monitoring

Section 7 presents the list of references cited
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2.0
BACKGROUND

2.1 INSTALLATION DESCRIPTION AND HISTORY

Tinker AFB is located in Oklahoma County in central Oklahoma approximately 8 miles
southeast of downtown Oklahoma City. The base is bounded by Sooner Road to the west.
Douglas Boulevard to the cast. I-40 to the north, and Southeast 74th Street to the south. The
basc is comprised of approximately 5.277 acres. Municipalities of the metro arca which
adjoin Tinker AFB are Midwest City to the north, Del City to the northwest, and Oklahoma
City to the east. south, and southwest (Figure 2-1). Midwest City and Del City are heavily
populated with mixed residential and commercial areas. The arca under Oklahoma City

jurisdiction is lightly developed residential.

To attract the war industries in the early 1940°s. Oklahoma City donated the land required for
the facility and offered necessary improvements at no cost to the War Department. The
Oklahoma Industries Foundation was established to bid for a military maintenance and
supply depot and to acquire the land for the site. Oklahoma City was considered a favorable
location for the depot for several reasons. including mild winters, flat terrain, and strategic
location near the geographic center of the United States. During this period. Midwest City
was formed as a new town to provide housing and community facilities for the air depot. The
original site. consisting of 960 acres, was selected by the Army on May 21. 1941, seven

months before the United States officially entered World War I1.

The name designations for the Oklahoma City Air Depot and Tinker Air Field have changed
several times over the life of the base. as the depot and air base were redesignated and
recorganized.  Tinker AFB was officially known as Midwest Air Depot during 1its
construction. and then as the Oklahoma City Air Depot after it was activated. In January
1943, the name of the depot was officially changed to Oklahoma City Air Depot Control
Arca Command. In May 1943, the name was changed to Oklahoma Air Technical Arca
Service Command to reflect new responsibilities at the depot. The name changed again in
July 1940, to Oklahoma City Air Material Area.  In 1974, the depot was redesignated

Oklahoma City Air Logistic Center to reflect the last change in function at the depot.
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Pressure from local citizens was instrumental in the decision to name the air ficld at the depot
“Tinker Field™. honoring General Clarence 1. Tinker. Tinker was an Osage Indian who died
in 1942 while leading a bomber strike against the Japanese at Wake Island.  Tinker Field
became "Tinker Air Force Base” on January 13, 1948, Subsequently. the base became the
worldwide repair depot for B-36 and B-45 aircraft, as well as a multitude of other weapons

and engines.

The Oklahoma City Air Depot was partially operational in 1942, Tinker Air Ficld was built
adjacent to and concurrently with the depot. The Douglas Cargo Airplane Plant was butlt in
1942-1943 10 manufacture specially modified DC-3s. The depot and aircraft plant shared
Tinker Air Ficld. After World War 11, the Douglas Cargo Aircraft Plant was closed and the
Air Depot took over the buildings and expanded the Base operations, to include facilities for
testing and overhauling jet engines. During this time. Tinker AFB became involved in jet
engine overhaul and. later. modification of aircraft from storage as part of a massive program

to rebuild the nation's air power.

The Korean and the Cold War occurred during 1950-1959. As the decade began, the Tinker
work force was much smaller than in the World War Il days. The base was still a major

emplover with 10,000 people and was the home of the largest Air Depot in the United States.

TAFB was involved in many cvents that took place as the decade of the sixties unfolded.
Tinker was one of the most active bases in the Air Force during the Cuban missile crisis. as
aircraft used the installation as a stepping stone to and from the southeastern part of the
United States. Even betore this. Tinker's central location helped rank it fifth in takeoft and

landing activity among all non-training Air Force bases.

During the carly 1970s. the F-4 phantom became an important specialized repair workload at
TAFB. On February 28. 1977. OC-ALC was named provisional manager of the ground

launched cruise missile.

An important development during the 1980s was the increased emphasis on environmental
management. In 1985, a scparate Directorate of Environmental Management (EM) was
formed at Tinker. The new Dircctorate incorporated functions related to environmental laws

such as the Clear Air Act (CAA). Clean Water Act (CWA), Resource Conservation and
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Recovery Act (RCRA), CERCLA as amended by SARA. and Toxic Substances Control Act
(TSCA).

As early as 1983, measures to remediate sites at Tinker AFB contaminated by past activities
were being undertaken under the Air Force IRP. As part of the overall IRP, Tinker AFB
began a preliminary assessment of previous waste disposal sites in 1981, As a result of a
bascwide sampling program in 1983, which detected trichloroethene (TCE) in the
groundwater. extensive investigations were conducted in and around Building 3001. Two
sites. Building 3001 and Soldier Creek were listed on the CERCLA NPL in 1987. In 1988.
Tinker AFB signed the FFA with EPA and the State of Oklahoma to remediate these sites. A
RCRA Facility Assessment (RFA) conducted in May 1989 identified 105 Solid Waste

Management Units (SWMUs) and nineteen Areas of Concern (AOCs).

The base was issued a RCRA Part B permit on July 1, 1991. The permit specified that a
RCRA Facility Investigation (RFI) be conducted for forty-three SWMUs and two AOCs.
The Directorate of Environmental Management has now grown to approximately cighty

personnel and works closely with the Bioenvironmental Office and the Gffice of Safety.

In 1992, major organizational changes occurred in response to the end of the cold war and the
down sizing of the entire military structure. Of most importance to the OC-ALC 1s the fact
that on July 1, 1992, its parent command, Air Force Logistics Command (AFLC), was
merged with the Air Force Systems Command to form the Air Force Materiel Command
(AFMC). The new command comprises 52 percent of the Air Force budget. Eighteen
percent of all Air Force personnel and 42 percent of the civilian workforce are assigned to the

new command.

During 1992, the [-62 Strategic Communications Wing of the U.S. Navy was installed at
Tinker AFB. The L-62 Strategic Communications Wing is composed of two squadrons of

aircraft that maintain communications with the Navy's submarines.

3]
(39

SITE DESCRIPTION AND HISTORY

The Soldier Creek Sediment and Surface Water OU was defined by the ROD as the two

unnamed tributaries to Soldier Creck that originate on Tinker AFB (Figure 2-2).  The
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tributary east ot Building 3001 is designated East Soldier Creek and the tributary west of

Building 3001 is designated West Soldier Creek. The boundarics for the study were:

o All sediment and surfacc water of East Soldier Creek that originates on
Tinker AFB to the intersection of East Soldier Creck and [-40 north of Tinker
AFB

. All sediment and surfacc water of West Soldier Creek that originates on

Tinker AFB to the intersection of West Soldier Creek and 1-40 north of
Tinker AFB

These initial boundaries included the ditches leading from the thirtecn outfalls, eight of which
are National Pollutant Discharge Elimination System (NPDES) outfalls, to East and West
Soldier Creeks. The boundaries also included the lower portion of Tributary B, as defined in
the Remedial Investigation/Feasibility Study (RVFES) (B&V. 1993c), just upstream of its

confluence with East Soldier Creek.

Data from the RI indicated that a contaminant concentration gradient cxists to a point just
south (upstream) of the study boundary. The study area boundary was established based on

the following criteria:

e Limits of measurable levels of contaminants (as compared to background

locations)

e Area of such size that a definitive assessment could be performed

e Allowance for source identification

2.2.1 East Soldier Creek

East and West Soldier Creeks drain the northeastern portion of Tinker AFB. Both streams
arc first-order (headwater) tributaries that have been substantally modified over the years
(Figure 2-2). East Soldier Creck now originates where several storm sewers. known as
Outtalls H. [0 and J, emerge from the north side of 44th Street (north of Building 3705). The

cmerged portion of East Soldier Creck flows northward about 300 feet and is joined by a
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tributary from the west which is fed by process cffluent and cooling water blow-down
(Outfall G). The combined flow continues about 630 feet northward along the cast side of
Building 3001 to a culvert at Bradley Drive. near which two storm water ditches (Outfalls M
and L) enter from the west. This portion of the creck flows in a narrow channel through
dense woods. The substrate 1s mainly bedrock (sandstone), with occasional areas of gravel
and sand: virtually no fine-grained depositional sediment is present in this portion of East

Soldier Creek.

After crossing under Bradley Drive, East Soldier Creek has a short stretch of flowing water
and then becomes an elongated pond. about 600 feet long by 75 feet wide and terminating at
a dam. Approximately midway along the pond a tributary fed from process cffluent and
storm water discharge (Outfall F) enters from the west. Except for the flowing stretch near
Bradley Drive. the entire ponded portion of East Soldier Creek is depositional, with relatively

thick organically rich silt and fine sand sediments.

Normal flows from the ponded portion of East Soldier Creek are diverted via underground
piping through a concrete detention basin (former otl/water separator). Downstream from the
dam the stream has a divided channel, the easternmost is fed by the culvert from the detention
basin, and the westernmost of which during normal flow is backwater and during storm
cvents is fed by the dam overflow. Between the dam and Douglas Boulevard, East Soldier
Creek bends eastward. This stretch i1s about 400 feet long, varying from about 20 to 40 feet
in width with sand. silt and gravel substrate and moderate flows. The Industrial Wastewater
Treatment Plant (IWTP) and Sanitary Treatment Plant (STP) outfall to East Soldier Creek 1s
located about a third of the way between the dam and Douglas Boulevard. The TWTP
receives industrial process wastewater for trecatment from the Building 3001, as well as
process wastewater from other industrial sources throughout the base, via a network of
underground piping. In April 1996, the IWTP/STP discharge was rerouted to the Oklahoma
City Public Owned Treatment Works, and discharge to East Soldier Creek ceased. The
IWTP 1s currently utilized for pretreatment of industrial waste. In casc of emergency,
discharges to East Soldier Creck from the IWTP/STP may occur under NPDES Permit
OK 1571724391,

Near where the strcam cxits Tinker under Douglas Boulevard, a large storm water
conveyance cnters from the north. Beyond Douglas Boulevard. East Soldier Creck flow cast-
northcastward about 800 fect and 1s joined by an intermittent tributary (Tributary B) from the
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south. The stream then flows north-northeast about 1.200 feet to [-40. This off-basc stretch
is in a deeply incised channel with steep clay banks, surrounded by commercial and
residential property near Douglas Boulevard and riparian woodlands beyond Tributary B.
Tributary B headwaters arc located just upstream of S.E. 36th Street where it flows northward
to its confluence with East Soldier Creek north of S.E. 36th Street and cast of Douglas
Boulevard. East Soldier Creek begins to assume a quasi-natural riffle-and-pool configuration
in this stretch. with natural substrates predominated by gravel, sand, and silt. There are also
substantial amounts of concrete rubble and other anthropogenic debris (c.g.. discarded
appliances. automobile parts. houschold trash) in this section of the stream. Beyond [-40.
East Soldier Creek flows northward to its confluence with the mainstream of Soldier Creek,
which originates off-base near Southeast 59th Street, about 1.5 miles south-southeast of the
Building 3001 Complex.

Table 2-1 presents the buildings and associated outfalls which contribute discharge to East

Soldier Creek.
2.2.2 West Soldier Creek

West Soldier Creek starts between the Tinker North/South runway and Building 3001 in a
broad grassy swale (Figure 2-2). It flows northward about 3,500 feet and is fed by runoff
from the runways and the area west of Building 3001 and from several outfalls (Outfalls A,
B. C. D. and E). which normally discharge very little to no water. Table 2-1 presents the

buildings and associated outfalls which contribute discharge to West Soldier Creek.

The drainage continues to a point opposite the north end of Building 3001, enters a storm
sewer, and emerges off-base from under Industrial Road to flow parallel to and then cross
under 1-40. A small tributary, which drains the north parking lot to Building 3001. and
undeveloped Tinker property. joins West Soldier Creek off-base, midway between Industnal
Road and [-40. The off-base reach of West Soldier Creek is moderately incised. with
substrates consisting of bedrock. gravel, sand, and substantial amounts of concrete rubble.
Riparian habitat consists of a narrow band of trees along most of the highway side. and
wooded slope on the base side. This reach is approximately 500 fect long and is divided by a
spill containment structure midway from its emergence from on-base Tinker and the culverts
at 1-40.  North of [-40. West Soldier Creck flows northcastward through a mixed
residential/commercial area and joins the mainstream of Soldier Creek, just west of Douglas
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Boulevard. From this point. Soldier Creek flows north-northwest approximately 3 miles to
join Crutcho Creek, which continues northward about 2 miles and enters the North Fork of

the Canadian River.
223 Previous Investigations

Table 2-2 presents a brief summary of previous activities conducted on or near the Soldier
Creek OU under the IRP. On July 22, 1987, the Building 3001 Site and Soldier Creck Site
were added to the NPL. In 1990 and 1991, B&V conducted a Phase | and a Phase [I RI/FS to
determine the extent of sediment and surface water contamination along East. West and Main
Soldier Creek. The baseline health risk assessment performed by B&V (1993a) determined
that the sediment and surface water of the Soldier Creek OU do not pose a risk to human
health in excess of acceptable risk-based exposure levels established by the EPA. In
accordance with the requirements of the ROD, the first year of Soldier Creek long-term
monitoring occurred in November 1994, and January, April, and June 1995 and is presented
in the Final Quarterly Monitoring Annual Report for Long-Term Monitoring of Soldier Creek
Sediment and Surface Water Operable Unit (WCES, 1997a). The second year of long-term
monitoring occurred in October 1995, March. May. and August 1996 and is presented in the
Draft Second Year Quarterly Monitoring Report for Long-Term Monitoring of Soldier Creck
Sediment and Surface Water Operable Unit (WCES, 1997b). Initial results of the ccological
assessment of Soldier Creek is presented in the Final Ecological Assessment (WCFS. 1997¢).
Results for the additional ecological assessment. which occurred in June 1997, will be

submitted under separate cover.

Sediment analyte concentrations from the first year of quarterly monitoring did not exceed
the 107 screening criteria set forth in the BHRA and the HHRA. Therefore, according to the
ROD. because contaminants of concern did not exceed the 10™ screening criteria another

alternative for remediation does not need to be evaluated (B&V. 1993b).

During the first year of quarterly monitoring. BHRA 10 screening criteria were exceeded by
six PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene. benzo(a)pyrene,
chrysene. and indeno(1.2.3-cd)pyrenc). HHRA 1107 screening criteria were exceeded by one
pesticide (heptachlor). and onc PAH (benzo(a)pyrene). and HHRA 1 10™ screening criteria

were exceeded by two pesticides (aldrin and heptachlor) and six semivolatiles (benzidine,
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benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene. dibenz(a.h)anthracene. and

indeno(1.2.3-cd)pyrene).

The results of the HHRA [ were compared to those presented in the BHRA. Despite slight
differences in approach. both risk assessments concluded that there are no unacceptable
cancer risks or non-carcinogenic hazards associated with exposure to East or West Soldier

Crecks for any on-base or off-base populations, under current of future stream use conditions.

During the second vear of quarterly monitoring. BHRA 10 screening criteria were exceeded
by six SVOCs classified as PAHs (benzo(a)anthracene,  benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene, chrysene. and indeno(1,2.3-cd)pyrene), HHRA 1| 10°
screening criteria werce exceeded by two pesticides (aldrin and heptachlor) and six SVOCs
(benzidine, benzo(a)anthracene, benzo(b)fluoranthene. benzo(a)pyrene,
dibenz(a,h)anthracene, and indeno(1.2,3-cd)pyrenc). and HHRA [ 107 screening criteria were
exceeded by one pesticide (heptachlor), and one SVOC (benzo(a)pyrene) in sediment

samples.

Sediment analyte concentrations from the second year of quarterly monitoring did not exceed
the 107 screening criteria set forth in the BHRA and the HHRA I. However, at location

QWO03 the non-carcinogenic screening criteria for aroclor 1254 was exceeded.

The results of the HHRA Il were compared to those presented in the HHRA 1. The results of
the comparison between the HHRA I and HHRA 11 showed no dramatic changes. Although
the non-carcinogenic screening criteria was exceeded by one sample on-base West Soldier
Creck, under the worker scenario, the exceedance does not trigger an unacceptable non-

carcinogenic hazard.

Surface water analyte concentrations from the first and second vears of quarterly monitoring

did not exceed any of the screening criteria sct forth in the BHRA and the HHRA 1.
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TABLE 2-1

SOLDIER CREEK
OUTFALI S AND ASSOCIATED BUILDINGS/STRUCTURES

Location Outfall Building
Aircraft overhaul and modification
West Soldier Creek A 3001 facility
B -- Drains roadway
Aircraft overhaul and modification
C 3001 facility
Aircraft overhaul and moditfication
D 3001 facility
Aircraft overhaul and modification
E 3001 facility
3108 Hydraulic test and calibration
N -- Drains Outfalls A, B.C, D, E
Aircraft overhaul and modification
East Soldier Creek F 3001 facility
Aircraft overhaul and modification
G 3001 facility
H 2122 Airframe paint stripping
2210 Accessories
Aircraft overhaul and modification
3001 facility
3102 Hangar and Fire Station
Hangar and process vacuum heat treat
3105 area
3220 Missles and Avionics
3221 Blade repair
3234 Jet engine test stands
3703 Jet engine test stands
I 2122 Airframe paint stripping
2210 Accessories
Aircraft overhaul and moditication
3001 facility
3102 Hangar and Fire Station
Hangar and process vacuum heat treat
3105 area
3220 Missles and Avionics
3221 Blade repair
3234 Jet engine test stands
3703 Jet engine test stands
J -- Drains roadway and DRMO area
Aircraft overhaul and modification
L 3001 facility
M -- Drains roadway

Adapted from NUS (1989)
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TABLE 2-2

SUMMARY OF PREVIOUS INVESTIGATIONS AND ACTIVITIES

INVESTIGATION/REPORT ORGANIZATION DATE
Quarterly Groundwater Tulsa COE December 1987 - March 1989.
Sampling uisd March and October 1988
Surtace Water Sampling Tinker AFB March - September 1987

Sediment and Surface Water

Oklahoma State Department of

Sampling

J 1987
Sampling Health une
- - -
PNPDES Surface Water Tinker AFB September 1986 - July 1987
Sampling 3
Sediment and Surface Water EPA October 1984, November

1984

Sediment Sampling and
Dredging

Harrv Keith & Sons. Inc.

October 1985, April and May
1986

Final Storm Sewer
Investigation for Soldier Creek

NUS Corporation

October 1989

Industrial Wastewater
Treatment Plant Remedial
Investigation

Tulsa COE

March 1988 - September 1990

Soldier Creek Remedial
Investigation. Phase I and I1

B&V Waste Science and
Technology Corporation

July 1990. June 1991

Soldier Creek Baseline Risk

B&V Waste Science and

February 1993

Assessment Technology Corporation
Soldier Creek Record of B&V Waste Science and

C . August 1993
Decision Technology Corporation =

Workplans for Long-Term

Woodward-Clvde Federal

Services

Monitoring and Ecological Servi June 1994
. . /ices
Assessment of Soldier Creek v
- : W - F
Draft Ecological Assessment oodward-Clyde Federal January 1996

Long-Term Monitoring of
Sediment and Surface Water

Woodward-Clvde Federal
Services

November 1994, January,
April. Julv. and October 1993,
March. May. and August
1996, January and July 1997

Soldier Creek/Off-Base
Groundwater Operable Unit,
Remedial Investigation

Parsons Engineering Science

July 1993

source: B&V 1993 and PES 1993
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3.0
INVESTIGATION METHODS

3.1 SAMPLING LOCATIONS AND LABELING

During the third year of the long-term monitoring program. sampling frequency was reduced
from quarterly to semi-annual sampling and analysis of sediment and surface water within the
segments identified in Figure 2-2. On-base sampling secgments included four segments along
West Soldier Creek (QW01-QWO04), and nine segments along East Soldier Creek (QEO1-
QE09), and a sample location on a tributary or drainage ditch to West Soldier Creek (QW07).
The additional sampling location (QW07) was added to a tributary or drainage ditch to West
Soldier Creek during the second quarter of the sccond year sampling event. The sample
Jocation, QW07 is located at the culvert on the northeast corner of the Building 3001 north

parking lot. north of Industrial Boulevard.

The off-base portion of Soldier Creek bounded by 1-40 has been split into four scgments. two
on West Soldier Creek (QWO035, QW06), two on East Soldier Creek (QE10, QEIl) and a
sample location on Tributary B (TRO1). just above the confluence with East Soldier Creek.
cast of Douglas Boulevard. Stream segments were established based on the locations of
known outfalls and structures (i.c.. spill containment structures), known or suspected areas of
contamination. stream morphology. and in conjunction with Tinker AFB EM personnel
familiar with the project (WCFS, 1994). Table 3-1 presents the boundaries for cach stream

San]CIlI .

Sampling occurred quarterly for the first two years of long-term monitoring. Each stream
segment was divided into quarters (scctions). During each quarterly event. a different section
of the stream segment was sampled progressing from upstream the first quarter to
downstream with each subsequent event (Figure 3-1). The rationale for sub-dividing the
stream segments into sections was (o better characterize Soldier Creek surface water and

sediment quality temporally and spatially. This sampling methodology was set forth n the
ROD (B&V, 1993b).

Locations for semi-annual sampling were based on results from the first two vears of

quarterly monitoring for cach segment of stream. Using sediment concentrations of PAHs as
. . . —( . . .

a guide (since they consistently exceed BHRA 107" screening criteria), the two most
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contaminated sample locations from cach stream scgment were selected for sampling during
semi-annual monitoring. In the event that PAHSs did not exceed the health criteria, best
professional judgment was used to determine which locations to sample based on other
contaminant concentrations (i.c.. PCB concentrations in the second and third quarter
secgments of QEO3). If a segment was ~equally™ contaminated or there were no significant
differences in contamination. the first and third quarter sections of a segment were selected
for sampling. During the 1Evnt3Yr monitoring cvent, the upstream most section of cach
segment was sampled. and during the 2Evnt3Yr monitoring cvent, the downstream most

section of cach scgment was sampled.

Data presented in the First Event Third Year Sampling Report (WCFS, 1997d) indicated
QE11 would be sampled at the third quarter location during the 2Evnt3Yr monitoring event,
however. the location could not be positively identified in the field. Therefore, QE11 was
sampled at the fourth quarter sampling location. at the [-40 bridge, during the 2Evn3Yr
monitoring event. Two additional exceptions 1o the above described sample location
rationale were at Tributary B and QW07 where the same location was sampled during all
sampling events. Due to the grade of QWO7, sufficient water for sampling was available
only near the outlet of the outfall. Table 3-2 presents the quarterly monitoring locations as
they correlate to the third year(semi-annual) monitoring locations. Figure 3-2 illustrates the

sample locations within each sampling segment for semi-annual monitoring.

Samples were collected from a representative location along the stream channel. Sample
locations within the section of the strecam segment being sampled were determined in the
field Basic criteria for determining a representative sample location included flow. depth.

deposition. occurrence of discolored sediments. and change in stream morphology.
3.1.1 Sediment Sampling

Depending on the water column depth and sediment characteristics, a trowel. ponar dredge.
or hand augermulti-stage sampler was uscd to collect sediment samples.  Stainless stecl
rowels were used to collect samples from the 0-6 inch interval. In arcas where the water
column was too deep to use a trowel. a stainless steel hand auger/multi-stage sampler was
used. Sediment samples obtained from 0-12 inches and 3-5 feet were also collected using a

stainless steel hand auger.
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For discrete sample collection using the trowel. the sampling arca was first cleared of
vegetation and/or debris. The sample was collected from the upper 6 inches. Upon reaching
the surface. the sample was placed in a stainless stecl bowl or on a clean sheet of aluminum
foil. The sample for volatile and semi-volatile analyses was placed immediately into sample
containers. Free water obtained during sample collection was used to eliminate headspace in
the volatile and semi-volatile sample containers. The remaining portion of the sediment
sample was composited and then transferred to the appropriate containers based upon
analysis to be performed. Any remaining free water from the sample collection was rcturned
to the stream. To the extent practical. the sample hole was backfilled with native sediment

and vegetation.

For deeper samples, the hand auger sampler was lowered to the sediment surface and
manually augured to the desired sampling depth or to refusal of the device. Upon reaching
the surface. the sample was placed on a clean sheet of aluminum foil. The sample for volatile
and semi-volatile analyses was placed immediately mnto sample containers.  Free water
obtained during sample collection was used to climinate headspace in the volatile and semi-
volatile sample containers. The remaining portion of the sample was composited and then
transferred to the appropriate containers based upon analysis to be performed.  Any
remaining free water from the sample collection was returned to the strcam. To the extent

practical, the sample hole was backfilled with native sediment and vegetation.
3.1.2 Surface Water Sampling

Surface water samples were collected prior to sediment sampling and were obtained from the
same location as sediment samples. Care was taken not to disturb the sediments during
sampling. When possible, high velocity arcas were avoided due to increased volatilization in
turbulent waters. Stagnant waters were unavoidable in many segments due to the intermittent
nature of the streams. Grab surface water samples were collected by submerging glass or
stainless steel sampling devices directly into the creek. The opening of the container faced
upstrcam. The water was then transferred directly into the sample containers and submitted

for laboratory analysis.

Field parameters were conducted on surface water samples. These parameters imcluded pH.
specitic conductance. temperature. and dissolved oxvgen. Freld measurements were recorded
on ficld sheets. A total of four replicates were measured and averaged for cach parameter.
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Volumetric stream flow in cach scgment was cstimated by determining the cross-sectional
arca and measuring current velocities across a representative transect in accordance with

USGS flow-measurement techniques (wading method) (USGS. 1984).
3.1.3 Sample Identification

Each sample was identified by a specific field identification number which indicates site
name. sampling location. sample type, and sequence number. A example of the sample
identification number SC-QF01-SD-1001 is as follows:

e SC - indicates the site name (Soldier Creek Sediment and Surface Water Operable
Unit)

e QEOI.QEI1I - indicates sample segment on East Soldier Creck

e QWO1..QWO07 - indicates sample segment on West Soldier Creek
e TROI - indicates the sample location on Tributary B

e SW -indicates surface water

e SD - indicates sediment

The last three or four digit code is the sequence identifier.  For the first nine monitoring
events. the first digit of the sequence identifier indicates the cvent being sampled and the
sample location within a stream segment (1.c.. 1XX through 9XX for sampling cvents 1
through 9). Subsequent events arc indicated by the first two digits of the sequence identifier
(i.c.. TOXX for the 2Evnt3Yr monitoring cvent). The last two digits indicate, in sequence, the
samples taken from cach location. The last two digits always begin with 01 at cach location.
Duplicate samples for cach sampling event were identitied by adding 500 to the sequence
identifier of the corresponding sample (i.c.. SC-QEO1-SD-1001 duplicate would be identitied
as SC-QEO01-SD-1501).
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In the above cxample. 1001 indicates the first sample (i.c.. 0-6 inches) taken during the
JEvnt3Yr monitoring event, and 1002 indicates the second sample (i.c., 0-12 inches). taken

during the 2Evnt3Yr monitoring event.
3.2 ANALYTICAL PARAMETERS

Sediment and surface water samples were analyzed for volatile organics, semi-volatile
orgasize metals, polychlorinated "iphenyl's and pesticides. Sediment for 0-6 inches bgs and
surface water samples were also analyzed for hexavalent chromium. In addition, surface
water samples were analyzed for the following wet chemistry parameters: alkahnity.
chemical oxygen demand. hardness, total dissolved solids. total organic carbon. total
suspended solids. chloride, and sulfate. Table 3-3 presents a list of analytes by method and
reporting limits. Actual sediment reporting limits were raised due to percent moisture in the

sediment and elevated analyte concentrations.

A summary of the constituents for analysis, containers. preservation, and holding times arc
presented in Table 3-4. Due to the short holding time, samples collected for hexavalent
chromium analysis were analyzed locally by Southwell Analytical Laboratory, located n
Oklahoma City, Oklahoma.  The remaining analysis was performed by Quanterra

Environmental Services of Arvada, Colorado.
3.3 DECONTAMINATION PROCEDURES

All sampling cquipment was decontaminated prior to cach sampling location and prior to
nitial use. Decontamination of equipment minimized the risk of cross-contamination to
environmental samples from improperly cleaned sampling equipment and cnsured that
representative samples were obtained. Potable water for all decontamination activities was
provided by Tinker AFB.

Equipment used in the cleaning or decontamination of field equipment included:

. Methanol, reagent grade

. Aluminum foil

. Disposable gloves

. Teflon and stainless steel squeeze bottles or sprayers
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. Wash tubs of various sizes and scrub brushes

. Potable water

. High Performance Liquid Chromatography (HPLC) water
. Plastic sheeting

o Washwater containment tubs or containers

Equipment decontamination procedures that werc employed in the Soldier Creek

investigation arc as follows:

J Only Teflon and stainless steel containers were used to dispense water,

methanol. or other cleaning agents. No plastic containers werc used.

. All personnel performing decontamination procedures wore appropriate
protective clothing such as disposable gloves. rubber boots. ctc.. as specified
by the Site Safety Officer.

. All decontamination waste fluids were collected in containers with secondary

containment and were stored at the drum staging area until disposal.

o All surface water and sediment sampling equipment (.. stainless steel bowls,
trowels, dredges. and samplers) was decontaminated using brushes and a
laboratory-grade detergent/potable water solution. followed by a potable water
rinse. a pesticide-grade methanol rinsc, and a HPLC water rinse.  All
cquipment was allowed to air dry before sampling. If not immediately used.
all decontaminated sampling equipment was wrapped in aluminum foil betore

storage or reusc.

All cleaning or wash buckets or tubs werce cleaned using laboratory grade detergent/potable

water solution and potable water rinse upon mobilization and demobilization.
3.4  QUALITY CONTROL/QUALITY ASSURANCE

Quality Assurance (QA) procedures were performed in general accordance with the Quality
Assurance Project Plan (QAPP) of the Workplans (WCFES. 1994). No deviations from the

QAPP occurred in the field during the long-term monitoring events. with the exception of the
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rate of QA sample collection. QA was collected at a rate of approximately 10 percent (i.c.. 1
for every 10 samples) during the first two years of monitoring. Beginning the third vear of
long-term monitoring, ficld duplicates. matrix spikes. and matrix spike duplicates were

collected at a rate of approximately 5 percent (i.c.. 1 for every 20 samples).

One rinsate was collected for cach day of sampling.  These Quality Assurance/Quality
Control (QA/QC) samples were collected to assess field sampling procedures (including
decontamination) and fic'd collection precision.  Trip blank samples accompanied each
cooler with samples for VOC analysis to assess potential cross-contamination.  One field
ambient blank for each monitoring event was collected by pouring HPLC water. used for
decontamination of equipment and rinsate samples. directly irto sample bottles. The ambient
blank sample was collected to assess the effects of background conditions. potential sample

container contamination. and the quality of the HPLC water.

A QA/QC review was performed by Quanterra and Southwell laboratorics. A QA/QC data
assessment was performed by WCFS which included full validation of at least twenty percent
of the data. for cach monitoring event. using the SW-846 methods (EPA, 1992) and the EPA
Contract Laboratory Program (CLP) National Functional Guidelines for Organic and Inorganic
Data Review (Guidelines) (USEPA. 1994a, 1994b). Data assessment is herein defined as the
systematic. structured process of evaluating, editing, screening, checking, verifying, and
reviewing to assure that analytical data are in compliance with established criteria and are vahd

for the intended use.

The full validation consisted of a review of SW-846 results summary sheets and instrument
reports for QA/QC parameters such as matrix spikes (MS). matrix spike duplicates (MSDs),
detection limits. calibrations. duplicate control samples (DCS), single control samples (SCS).
chain of custody forms. sample preparations, holding times, ctc.  In addition the review.
consisted of recalculating laboratory data and standard calibration curves, checking for
transcription  crrors, and  carefully checking  chromatograms and reconstructed 1on
chromatograms.  The purpose of the full validation 1s to evaluate whether laboratory
performance and analytical data arc in comphance with method requirements and project

specifications for accuracy. precision. validity. and completencess.

The data assessment process provides information on analytical limitations of data based on
regulatory or method specific QA/QC criteria.  In addition. the review process assigns data

dotnker do2o annual mtannldit doc X999 N7
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qualifiers and provides a statement concerning usability of data. To ensure the data gathered
during the investigation activitics are adequate; precision.  accuracy, representalivencss.
completeness, and comparability (PARCC) parameter targets have been identified for Level I11
analyses during the development of Data Quality Objectives (DQOs) and planning of the field
activities. Level I11 analyses included all laboratory analyses using EPA methods. Quality of
the analytical data is indicated by the calculation of values for precision. accuracy. and

completeness.  The quantitative target values for precision. accuracy, and completeness are as

follows:
J Precision = 20 percent
. Accuracy = control limits specified for the particular analysis
J Completeness = 90 percent

Comparability and representativeness are assessed in a qualitative evaluation of the data

generated during the field investigation.

The data generated during the third year of monitoring at Soldicr Creek, Tinker AFB were
reviewed as described above. The data were evaluated to be usable as received from Quanterra,
and Southwell labs with the qualifications noted in the validation reports for their stated and
intended purpose. Complete results of data validation and signed Chain of Custody Forms arc

presented in the monitoring reports (WCFS. 1997d. and ¢).
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TABLE 3-1

LONG-TERM MONITORING STREAM SEGMENT BOUNDARIES

WEST SOLDIER CREEK ON-BASE PORTION

Section | (QWO1)

South Tank Area to Outfall E

Section 2 (QW02)

Outfall E to just above Outfall D

Section 3 (QW03)

Outfall D to just above Qutfall C

Section 4 (QW04)

Outfall C to culvert opposite north end of Building 3001, where on-base above
ground portion of West Soldier Creek ends.

Section 5 (QWO07)

Single location located on tributary to West Soldier Creek at emergence from
north-east corner of parking lot, north of Building 3001 .

l

WEST SOLDIER CREEK OFF-BASE PORTION

Section 1 (QWO05)

Above-ground reach from it's emergence at three culverts near Tinker Gate 7
to the spill containment structure

Section 2 (QW06)

Spill containment structure to Interstate 40

EAST SOLDIER CREEK ON-BASE PORTION

Section | (QEOI)

Mainstem from its emergence at 44th Street to just above the confluence of
Outfall G

Section 2 (QE02)

Outfall G from its emergence east, half way to its confluence with the
mainstem

Section 3 (QE03)

Outfall G from halfway to its confluence with the mainstem to the mainstem.

Section 4 (QE04)

Mainstem from Outfall G to just above the confluence of QOutfall M

Section 5 (QEOS)

Outfall M to Bradley Drive

Section 6 (QE06)

The long pool from Bradley Drive north to just above Qutfall F

Section 7 (QEO07)

Outfall F from its emergence to its confluence with the mainstem

Section 8 (QEO08)

The mainstem from Qutfall F to the dam on the mainstem

Section 9 (QE09)

The mainstem from the dam to the spill containment structure on Douglas
Blvd.

EAST SOLDIER CREEK OFF-BASE PORTION

Section | (QE10)

The mainstem from Douglas Boulevard to just above the confluence with
Tributary B

Section 2 (QE11)

The mainstem from Tributary B to Interstate 40

tnker:di2oerk annual mtTABY XLS/boundanes 1118/97
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TABLE 3-2

SEMI-ANNUAL MONITORING
SAMPLE LOCATIONS

Sample Segment

1Evnt3Yr
(January 1997)

2Evnt3Yr
(July 1997)

QEO1

Ist Quarter Location

4th Quarter Location

QEQ2

3rd Quarter Location

4th Quarter Location

QE03

Ist Quarter Location

2nd Quarter Location

QE04

1st Quarter Location

3rd Quarter Location

QEOS5

1st Quarter Location

2nd Quarter Location

QEO06

3rd Quarter Location

4th Quarter Location

QEOQ7

1st Quarter Location

3rd Quarter Location

QE08

2nd Quarter Location

3rd Quarter Location

QEO09

Ist Quarter Location

3rd Quarter Location

QEI0

1st Quarter Location

3rd Quarter Location

QE1l

Ist Quarter Location

4th Quarter Location*

TRO1

1st Quarter Location

1st Quarter Location

QW01

1st Quarter Location

3rd Quarter Location

QW02

Ist Quarter Location

3rd Quarter Location

QW03

st Quarter Location

2nd Quarter Location

QW04

3rd Quarter Location

4th Quarter Location

QW05

1st Quarter Location

3rd Quarter Location

QW06

st Quarter Location

3rd Quarter Location

QW07

st Quarter Location

st Quarter Location

Note: * The second event location for QE11 was originally identified as the

third quarter sampling focation. The location could not be positively identified in the

field and was sampled at the fourth quarter location. at the 1-40 bridge

unker:d026:annual.rpt/TAB3. XLS/locations 11/18/37
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TABLE 3-3
ANALYTES AND REPORTING LIMITS

Analytes Sediment' Water
Recoverable Metals - Method 6010/6020
Aluminum 10* 15
Antimony 6* 3
Barium 1* 1
Bervilium 0.2* 0.5
Cadmium 0.5* 0.3
Calcium 20* 200*
Chromium 1* S
Cobalt 1* 0.5
Copper 2* 2
Iron 10* 100*
Lead 5* 1
Magnesium 20* 200*
Manganese 1* 0.2
Molybdenum 2* |
Nickel 4* 0.2
Potassium 500* 5000*
Silver 1* 0.5
Sodium 500* 5000*
Thallium 200* 0.1
Vanadium 1* 0.5
Zinc - 10
Selenium 0.5 5

Metals - Methods As(7060), Hg(7470/7471),

Hexavalent Chromium (7196A) mg/kg mg/L
Arsenic 0.5 0.005
Mercury .033 0.0002
Selenium 0.5 -
Hexavalent Chromium” 2.5 0.1
PCB's and Chlorinated Pesticides - Method

8080 mg/kg ug/L
4.4'-DDD 33 0.01
4.4-DDE 33 0.01
44'-DDT 33 0.01
Aldrin 1.7 0.005
alpha-BHC 1.7 0.005
alpha-Chlordane 1.7 0.005
Aroclor 1016 33 0.1
Aroclor 1221 33 0.1
Aroclor 1232 33 0.1
Aroclor 1242 33 0.1
Aroclor 1248 33 0.1

unker;do26crk/annual rpt TABI XLS/RLIMITS 11/18/97
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TABLE 3-3
ANALYTES AND REPORTING LIMITS

Analytes Sediment’ Water
Aroclor 1254 33 0.1
Aroclor 1260 33 0.1
beta-BHC 1.7 0.005
delta-BHC 1.7 0.005
Dieldrin 33 0.01
Endosulfan 1 1.7 0.005
Endosulfan [1 3.3 0.01
Endosulfan sulfate 3.3 0.01
Endrin 33 0.01
gamma-BHC (Lindane) 1.7 0.005
gamma-Chlordane 1.7 0.005
Heptachlor 1.7 0.005
Heptachlor epoxide 1.7 0.005
Methoxychlor 17 0.05
Toxaphene 170 0.25
Volatile Organics - Method 8240/8260 mg/kg ug/L
Acetone 10 10
Acrolein 100 100
Acrylonitrile 100 100
Benzene 5 S
Bromodichloromethane 5 S
Bromoform 5 3
Bromomethane 10 10
2-Butanone (MEK) 10 10
Carbon disulfide 5 S
Carbon tetrachloride 5 S
Chlorobenzene 5 5
Chloroethane 10 10
Chloroform 5 3
Chloromethane 10 10
Dibromochloromethane S S
Dibromomethane 5 S
trans-1.4-Dichloro-2-butene S S
Dichlorodifluoromethane 20 20
1.1-Dichloroethane 3 3
1,2-Dichloroethane S 5
1.1-Dichloroethene S 5
1.2-Dichloropropane 5 5
cis-1.3-Dichloropropene 5 Y
trans-1.3-Dichloropropene 5 5
Ethylbenzene 5 3
Ethyl methacrylate 20 20
lodomethane 5 3
2-Hexanone 10 10
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TABLE 3-3
ANALYTES AND REPORTING LIMITS

Analytes Sediment' Water
Methylene chloride 5 5
4-Methvl-2-pentanone (MIBK) 10 10
Styrene 5 S
1,1.1.2-Tetrachloroethane 5 5
1.1.2.2-Tetrachloroethane S 5
Tetrachloroethene 5 S
Toluene 5 3
1.1.1-Trichloroethane 5 S
1.1.2-Trichloroethane 5 5
Trichlorethene b 5
Trichlorofluoromethane 5 S
1.2.3-Trichloropropane 5 S
Vinyl acetate 10 10
Vinyl chloride 10 10
Xvlenes (total) 5 5
trans 1.2-Dichloroethene 5 b
Ethanol - --
2-Chlorethyl vinyl ether 10 10
Semivolatile Organics - Method 8270 mg/kg ug/L
Acenaphthene 330 10
Acenaphthylene 330 10
Acetophenone 330 10
4-Aminobiphenyl 330 10
Aniline 330 10
Anthracene 330 10
Benzo(a)anthracene 330 10
Benzo(b)fluoranthene 330 10
Benzo(k)fluoranthene 330 10
Benzo(g.h,i)perylene 330 10
Benzo(a)pyrene 330 10
Benzyl alcohol 330 10
4-Bromophenyl phenyl ether 330 10
Butvi benzyl phthalate 330 10
4-Chloroaniline 330 10
bis(2-Chloroethoxy)methane 330 10
bis(2-Chloroethyl)ether 330 10
bis(2-Chloroisopropyl)ether/2.2"-oxybis  (1-
chloropropane) 330 10
4-Chloro-3-methyiphenol 330 10
2-Chloronaphthalene 330 10
2-Chiorophenol 330 10
4-Chlorophenvl phenyl ether 330 10
Chrysene 330 10
Dibenz(a.h.)anthracene 330 10
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TABLE 3-3
ANALYTES AND REPORTING LIMITS

Analytes Sediment' Water
Dibenzofuran 330 10
Di-n-butyl phthalate 330 10
1.2-Dichlorobenzene 330 10
1,3-Dichlorobenzene 330 10
1.4-Dichlorobenzene 330 10
3.3'-Dichlorobenzidine 660 20
2.4-Dichlorophenol 330 10
2.6-Dichlorophenol 330 10
Diethvl phthalate 330 10
p-Dimethylaminoazobenzene 330 10
7,12-Dimethylbenz(a)-anthracene 330 10
a.a-Dimethylphenethyl-amine 330 10
2.4-Dimethylphenol 330 10
Dimethyl phthalate 330 10
4.6-Dinitro-2-methylphenol 1600 50
2.4-Dinitrophenol 1600 50
2.4-Dinitrotoluene 330 10
2.6-Dinitrotoluene 330 10
Di-n-octyl phthalate 330 10
Diphenylamine 530 10
bis(2-Ethylhexyl)phthalate 330 10
Ethyl methanesulfonate 330 10
Fluoranthene 330 10
Fluorene 330 10
Hexachlorobenzene 330 10
Hexachlorobutadiene 330 10
Hexachlorocyclopentadiene 330 10
Hexachloroethane 330 10
Indeno(1.2.3-cd)pyrene 330 10
Isophorone 330 10
3-Methvicholanthrene 330 10
Methy| methanesulfonate 330 10
2-Methyvinaphthalene 330 10
2-Methyvlphenol 330 10
3/4-Methylphenol 330 10
Naphthalene 330 10
I-Naphthylamine 330 10
2-Naphthylamine 330 10
3-Nitroaniline 1600 30
4-Nitroaniline 1600 30
Nitrobenzene 330 10
2-Nitrophenol 330 10
4-Nitrophenol 1600 10
N-Nitroso-di-n-butylamine 330 10
N-Nitrosodiphenylamine 330 10
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TABLE 3-3
ANALYTES AND REPORTING LIMITS

Analytes Sediment' Water
N-Nitroso-di-n-propylamine 330 10
N-Nitrosopiperidine 330 10
Pentachlorobenzene 330 10
Pentachloronitrobenzene 1600 10
Pentachlorophenol 1600 10
Phenacetin 330 10
Phenanthrene 330 10
Phenol 330 10
2-Picoline 330 10
Pronamide 330 J
Pvrene 330 10
1.2.4.5-Tetrachloro-benzene 330 10
2.3.4,6-Tetrachlorophenol 1600 50
1.2.4-Trichlorobenzene 330 10
2.4,5-Trichlorophenol 1600 50
2.4.6-Trichlorophenol 330 10
Benzidine 2500 50
1-Chloronaphthalene 2500 50
Dibenz(a,j)acridine - -
Azobenzene 2500 50
Benzoic acid 2500 50
Wet Chemistry mg/kg mg/L
Hardness NA 5
COD NA 20
TOC NA 1.0
TSS NA 2
TDS NA 10
ALK NA 5
Chloride NA 0.5
Sulfate NA 0.5

NA - Not applicable

* Indicates Method 6010, all other metals by Method 6020

" Actual sediment reporting limits vary due to percent moisture, and preparation dilution

: Reporting units for sediment & surface hexavalent chromium analysis for second and third

quarters second vear monitoring were 20 mg/kg and 0.5 mg/L. respectively.
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